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reserves all copyright rights whatsoever. 
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is hereby incorporated by reference in its entirety: 
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PERSONALIZED PORTAL, Inventors: Daryl Olander, et al., filed on February 28, 
2003. (Attorney's Docket No. BEAS-1374US0) 
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[0006] U.S. Application No. , Inventors: Scott Musson, et al., 

filed on , METHOD FOR ENTITLING A USER INTERFACE. 

(Attorney's Docket No. BEAS-01374US1) 
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[0007] U.S. Application No. , Inventors: Daryl B. Olander, et al., 

filed on , GRAPHICAL USER INTERFACE NAVIGATION METHOD. 

(Attorney's Docket No. BEAS-01375US0) 

[0008] U.S. Application No. , Inventors: Scott Musson, et al., 

filed on , METHOD FOR PROVIDING A GRAPHICAL USER 

INTERFACE. (Attorney's Docket No. BEAS-01378US0) 

[0009] U.S. Application No. , Inventors: Daryl B. Olander, et al., 

filed on , METHOD FOR UTILIZING LOOK AND FEEL IN A 

GRAPHICAL USER INTERFACE. (Attorney's Docket No. BEAS-01379US0) 

[0010] U.S. Application No. , Inventors: Scott Musson, et al., 

filed on , METHOD FOR PORTLET INSTANCE SUPPORT IN A 

GRAPHICAL USER INTERFACE. (Attorney's Docket No. BEAS-01382US0) 

[0011] U.S. Application No. , Inventors: Daryl B. Olander, et al., 

filed on , SYSTEM AND METHOD FOR DYNAMICALLY 

GENERATING A GRAPHICAL USER INTERFACE. (Attorney's Docket No. 
BEAS-01403US0) 

[0012] U.S. Application No. , Inventors: Daryl B. Olander, et al., 

filed on , METHOD FOR PROPAGATING LOOK AND FEEL IN A 

GRAPHICAL USER INTERFACE. (Attorney's Docket No. BEAS-01404US0) 

BACKGROUND 

[0013] Developing graphical user interfaces (GUIs) for distributed 

applications such as web portals can present many challenges. Not only do end-users 
expect to customize the content a given GUI presents to them, they might also expect 
to customize the look and feel of the GUI. Such customization can be coarse-grained, 
as in changing an overall color scheme, but they can also be fine-grained wherein an 
end-user may desire to change the textures, arrangement, behaviors and other 
characteristics of the GUI. This presents many design challenges, especially if such a 
GUI is deployed in a clustered, multi-threaded runtime environment. 

FIELD OF THE DISCLOSURE 
[0014] The present disclosure relates generally to graphical user interface 

development. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] Figure 1 is an illustration of an exemplary web graphical user interface 

in accordance to an embodiment. 

[0016] Figure 2 is an illustration of a web control taxonomy in accordance to 

an embodiment. 

[0017] Figure 3 is an illustration of request processing in an embodiment. 

[0018] Figure 4 is diagram of container processing in accordance to one 

embodiment. 

[0019] Figure 5 is diagram of a control tree factory having a JSP page 

description implementation in accordance to an embodiment. 

[0020] Figure 6 is diagram of a control tree factory having a metadata page 

description implementation accordance to an embodiment. 

[0021] Figure 7 is diagram of a control tree factory having a pure JSP page 

description implementation accordance to an embodiment. 

[0022] Figure 8 is a diagram of a system in accordance to an embodiment. 

[0023] Figure 9 is a sample skeleton JavaServer Page in accordance to an 

embodiment. 

DETAILED DESCRIPTION 
[0024] The invention is illustrated by way of example and not by way of 

limitation in the figures of the accompanying drawings in which like references 
indicate similar elements. It should be noted that references to "an" or "one" 
embodiment in this disclosure are not necessarily to the same embodiment, and such 
references mean at least one. 

[0025] Figure 1 is an illustration of an exemplary web graphical user interface 

in accordance to one embodiment of the invention. In one embodiment, by way of 
example, page 16 is rendered upon display area 12, which can be a region in the 
display area of a device for displaying images and/or producing sounds (e.g., a 
computer monitor). Page 16 is comprised of several elements. Page selection tabs 
20-28 can each be selected by a user to render a different page. Pages can be thought 
of as panels or panes that can be swapped into and out of a display region of the 
available portal real estate. By way of a non-limiting example, selection of a GUI 
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element can be accomplished with an input device such as a mouse, a motion detector, 
voice commands, hand or eye gestures, etc. If tab 20 were selected, for example, the 
page corresponding to that tab could be rendered. Although the tabs 20-28 in Fig. 1 
are displayed horizontally, in another embodiment the tabs could be displayed 
vertically or using some other suitable scheme such as a hierarchical menu. 
[0026] Within page 16 is display area 10, which includes portlets (18, 30, 32) 

and other elements. A portlet is an application that manages its own GUI. Portlets 
can communicate with each other and with other software and hardware components 
(e.g., Enterprise Java Beans™, Java™ Beans, servlets, applets, etc.). The Java™ 
programming language, its libraries, environment, and toolkits are available from Sun 
Microsystems, Inc. of Santa Clara, California. The other software and hardware 
components may be part of the same execution environment as the portlet or may be 
in a different execution environment. In one embodiment, a portlet can be 
implemented with JavaServer Pages™. By way of a non-limiting example, portlet 30 
displays real-time stock ticker information. A user could configure such a portlet to 
display certain stocks, for example. In another embodiment, the user can select a 
given stock displayed in portlet 30 and receive more detailed information, such as the 
price history, price to earnings ratio, etc. 

[0027] Portlet 30 can handle user input and responding accordingly. Portlet 

32 displays up-to-date information pertaining to a user's checking accounts. 
Likewise, portlet 32 could provide detailed information on transactions if the user 
were to select an account. Advertisement portlet 18 displays an advertisement that 
could be directed specifically to the current user based on demographics or other 
information. For instance, if a user had an outstanding home loan in good standing, 
the advertisement could be for a home equity loan. Likewise, if the user had an 
appropriate amount in a savings account, the advertisement could be for a new car 
loan. Static area 14 contains text or an image with text. 

[0028] Figure 2 is an illustration of a control taxonomy in accordance to an 

embodiment. One embodiment provides a set of controls that represent corresponding 
graphical and functional elements in web applications. Controls can have properties 
that can be read and set, and controls can interact with each other through an event 
notification mechanism. In addition to properties and events, controls can also have 
methods which provide services and which may be overridden to provide 
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specialization of the control. In one embodiment, a control can be implemented as one 
or more classes in an object-oriented programming paradigm. Such an arrangement 
allows for new properties, events and/or specialized control methods to be provided 
by extending base control classes related to these features. In a framework, controls 
can also serve as containers for other controls. By way of a non-limiting example, a 
page may contain a booklet and a portlet, the booklet may contain one or more pages, 
the portlet may contain a window, the window may contain a title bar which may 
contain a close button, etc. 

[0029] At the top of the taxonomy, there can be one or more web applications 

200. A web application represents a collection of resources and components that can 
be deployed as a unit in one or more web/application servers. In one embodiment, a 
web application can represent a J2EE (Java 2 Platform, Enterprise Edition) Enterprise 
Application. In various embodiments, a web application can contain one or more 
controls 202 representing one or more portals. From an end-user perspective, a portal 
is a website whose pages can be navigated. From an enterprise perspective, a portal is 
a container of resources and functionality that can be made available to end-users. 
Portals can provide a point of access to applications and information and may be one 
of many hosted within a web/application server. In one embodiment, a portal can be a 
J2EE application consisting of EJB (Enterprise Java Bean) components and a set of 
Web applications. In another embodiment, a portal can be defined by an XML 
(Extensible Markup Language) file. The portal file can contain all of the components 
that make up that particular instance, such as booklets, pages, portlets, and look and 
feel components. 

[0030] A GUI can contain one or more desktop controls 204. A desktop 

control in turn can contain one or more personalized views or user views (not shown). 
A user can have one or more personalized user views of a desktop. In one 
embodiment, a user view can result from customizing the layout, content, number, 
and appearance of elements within a desktop. A default user view can be provided for 
users who have not yet customized a desktop. A desktop's appearance can be 
determined by a Look and Feel control 210. The look and feel control can contain a 
skin component 220 and a skeleton component 222. Skins can provide the overall 
colors, graphics, and styles used by all components in a desktop interface. In one 
embodiment, skins can include collections of graphics and cascading style sheets 
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(CSS) that allow changes to be made to the look and feel of the GUI without 
modifying other components directly. References to images and styles can be made 
in the skin rather than being hard-coded into a GUI definition. A look and feel 
component can provide a path to a skin directory to be used. 

[0031] The look and feel file can also provides a path to the skeleton directory 

to be used. Every type of component, from a desktop to a portlet's title bar, can have 
an associated JSP (Java ServerPages™) file, called a skeleton file, that renders it. For 
example, each desktop uses a skeleton file called shell.jsp that simply provides the 
opening and closing <HTML> (Hypertext Markup Language) tags to render the 
desktop. A portlet title bar, on the other hand, can have a skeleton file called 
titlebar.jsp that is more complex. It contains Java calls to various windowing methods 
in the API, references the button graphics to use on the title bar, and determines the 
placement of title bar elements with an HTML table definition. 

[0032] A desktop also can contain a booklet control 206. A booklet control 

represents a set of pages linked by a page navigator (menu 214) having a user 
selectable graphical representation (e.g., a series of tabs wherein each tab corresponds 
to a different page, a series of buttons, a menu, or other suitable means.) A booklet 
can provide an indication of the currently selected page through visual clues such as 
highlighting a currently selected tab, displaying text and/or graphics to indicate the 
current page, etc. Booklets can be nested to n levels. A booklet can optionally 
include a theme control 212. In one embodiment, a theme control represents a subset 
of a skin component and can provide a way of using a different set of styles for 
individual desktop components. The booklet control can also contain other booklets 
216. 

[0033] A shell control 208 can render anything surrounding the booklet 206 in 

the desktop 204. For example, a shell control might render a desktop's header and 
footer. These areas usually display such things as personalized content, banner 
graphics, legal notices, and related links. 

[0034] A booklet also contains zero or more page controls 218. A page 

control can represent a web page in an embodiment. A page is an area of a GUI upon 
which other elements having GUIs, such as booklets and portlets, can be placed. 
Pages can also contain booklets and other pages, and can be identified/navigated to by 
a control such as a menu 214. A page control can also hold a theme control 224 and a 
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layout control 226. A layout control determines the physical locations of portlets and 
other elements on a page. In one embodiment, a layout is can be implemented as an 
HTML table. 

[0035] A layout can contain a placeholder control 228 which is comprised of 

individual cells in a layout in which portlets are placed. A placeholder can contain 
zero or more booklets 232 and zero or more portlets 230. A portlet is a self-contained 
application that can render its own GUI. A portlet is a self-contained application that 
is responsible for rendering its own content on a page. By way of a non-limiting 
example, a portlet might be a display of current news headlines, wherein if a user 
selects a headline the portlet retrieves and the underlying story and displays it for the 
user. Portlets can communicate with other portlets and with back-end processes such 
as legacy software, databases, content management systems, enterprise business 
services, etc. In addition, multiple instances of a portlet can execute simultaneously. 
A portlet can also contain a theme 234. 

[0036] A control tree can represent a particular instance of the control 

taxonomy. In one embodiment, each node in the control tree can be a subclass of a 
Control class in an object-oriented paradigm. A control tree can be created with both 
statically created controls and dynamically created controls. Statically created 
controls are created during a construction (or "wire-up") phase of the control tree and, 
in one embodiment, can be based on static markup. Dynamically created controls are 
created during a control tree lifecycle, many times in reaction to state, context, and 
events. Both kinds of controls can create content either dynamically (e.g., by binding 
to a database table) or statically (e.g., by containing a literal string). 
[0037] Controls within a control tree can have unique names. In addition, 

controls can have local names that are qualified into a scope.. This can allow for 
controls to be searched for based upon their "local" name within a naming scope. In 
one embodiment, the system can use a control's unique name for identifying it in\ 
operations such as saving and restoring state during the cycle of HTML postbacks to 
the page. Postback occurs when a form on a page targets the same page. When the 
form is submitted, the second request for the page is called a postback. The postback 
allows the page to handle changes made to data and raise events before either 
redirecting to a new page or simply displaying the same page again. In one 
embodiment, multiple control scopes can be provided as described in Table 1. 
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Request 


An object is accessible for the life of the request. 


Page 


An object is accessible across subsequent requests to a page. In 
one embodiment, a page has a lifetime that can include a postback 
cycle. 


Session 


An object is accessible for the life of the session. (This is 
available for protocols that support session.) 


Webflow 


An object is accessible within a named scope defined by a 
webflow. A Webflow is a set of states that control navigation 
from one web page to another. 


Application 


An object is accessible globally within the application. 



Table 1: Object Scopes in an Embodiment 



[0038] In one embodiment, many of the classes can be sub-classed to provide 

specializations and custom features. It will be apparent to those skilled in the art that 
many more such classes are within the scope and spirit of the present disclosure. 
Table 2 provides an overview of classes in one embodiment. 



CLASS / 
INTERFACE 


DESCRIPTION 


Control 


The basic framework building block. The base Control class 
defines a set of services available to all controls. This class 
defines and provides a set of services to subclasses including 
lifecycle, naming, and child management. 

A lifecycle driver will drive the control-tree through a well 
defined set of states. For a control, the lifecycle is defined by a 
set of methods representing stages in the lifecycle. A control 
can override methods of the lifecycle in order to provide 
specialized behavior. For example, most controls will override 
beginRender to render its specific representation to an output 
stream. The stages provide well defined places to acquire 
resources, manage state, raise events, render themselves, etc. 

Most lifecycle stages consist of two methods that are called by 
the lifecycle driver. The naming pattern of the two methods is 
Xxxx and fireXxxx. The Xxxx method is overridden by 
subclasses to specialize the lifecycle stage. The fireXxxx 
method is overridden if a control wants to change how the event 
associated with the lifecycle stage is fired. 


Lifecycle 


Defines methods called during the control's lifecycle. There are 
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two methods for most lifecycle events. The lifecycle method 
xxx is called first to provide the lifecycle service for the control. 
Then an onXxx method is called to raise an event. In one 
embodiment, all of the lifecycle stages prior to rendering raise 
events through the onXxx method. 


NamingScope 


The Control and the NamingScope interface interact to provide 
support for uniquely naming a control within a tree. Unique 
names are generated automatically when controls are added to 
an existing control-tree. Unique names are used for state 
management. Controls have three types of names: 
Id - This is a user assigned value that should be unique within a 
name scope. 

Scopeld - This is a generated name that is unique within a 
scope. It is either the Id or a generated name. 
Uniqueld - This is the globally unique name of the control. 
This name is typically used to identify state and identify the 
control within a HTML Form. 


Context 


Context is an abstract class providing services to controls in the 
tree. In one embodiment, these services are protocol- 
independent. It is the container's responsibility to create the 
context object. The container can create an object that 
subclasses Context and provides container aware controls with 
additional services such as information about the framework and 
or protocol. j 

By way of a non-limiting example, a container can be a servlet 
providing a framework. The Context can contain both HTTP- 
specific information and web application-specific information. 
A Portlet control that is portal-aware can cast the Context into 
the subclass and access these services. Well-designed controls, 
which are aware of one or more containers, can be written to 
work or fail gracefully when they are used within the context of 
the generic Context. 

Context provides the following services: 

Access to the Abstract Data Layer - Context will provide an 
object implementing the interface providing an abstract data 
layer. 

Request Type - The Context contains properties indicating what 
type of request is happening such as "new request", "postback", 
etc. 

Request Information - The Context provides information that 
comes from the request such as request parameters, requested 
URL, etc. This information may be unavailable for protocols 
that don't support it. 

Generic Services - The context allows controls to access and 
register as service providers to other controls. For example, a 
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StyleBlock control may register as the StyleHandler object that 
will create a single style sheet for an output HTML document. 
Other controls may push style definitions into the StyleHandler. 
These services will typically be used by a set of framework 
aware controls and will support things such as styles, URL 
rewriting, etc. 


Renderer 


Renderer is an interface that allows a class to be created and 
which acts as a rendering proxy for a control. A control has 
rendering methods allowing the control to output its 
representation into a stream. There are two primary methods for 
rendering; beginRenderQ and endRenderQ. Default rendering 
can be overridden by setting a control's renderer by providing 
an object implementing the Renderer interface. 



Table 2: Framework Controls in an Embodiment 



[0039] Figure 3 is an illustration of request processing in an embodiment. 

Although this figure depicts functional steps in a particular order for purposes of 
illustration, the process is not limited to any particular order or arrangement of steps. 
One skilled in the art will appreciate that the various steps portrayed in this figure 
could be omitted, rearranged, combined and/or adapted in various ways. 
[0040] In one embodiment, a GUI is rendered in response to a request (e.g., an 

HTML request originating from a web browser). In step 300, a process (e.g., a 
web/application server or other suitable process) can accept the request and map it to 
a control tree factory. In step 302, the identified factory can be used to generate a 
control tree representing the GUI. In step 304, the control tree can be evaluated based 
on the contents of the request. In doing so, the control tree can be driven through a 
sequence of lifecycles that allow for individual controls in the tree to, by way of a 
non-limiting example, process the request, interact with each other and a context 
provided by the container, and produce a response. Finally, in step 306 the process 
can provide a response to the sender of the request. In one embodiment, this response 
can contain output for GUI rendering (e.g., HTML or other suitable GUI description) 
from one or more controls. 

[0041] In one embodiment a container (not shown) can run the control tree 

through a sequence of one or more lifecycles by employing the services of an 
interchangeable lifecycle driver (not shown). In one embodiment, a control or a 
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container can customize the lifecycle. Customization can include removing and/or 
reordering defined lifecycle stages and/or adding new stages. All of the controls in the 
control tree can participate in the lifecycle, but do not have to. The purpose of the 
lifecycle is to advance the control tree though a set of states. These states permit 
controls to obtain their state and resources, raise and handle events, save their state, 
communicate with other controls, render themselves, and free resources. The 
lifecycle is external to the control tree and can be provided by the container. This 
allows for easy modification of the lifecycle. 

[0042] In one embodiment, controls can register to raise and catch events to 

perfect inter-control communication. An event mechanism allows controls to specify 
(or register for) events that they will raise and/or listen for. In one embodiment, this 
can be accomplished with two methods. A method named "xxxx" represents the 
lifecycle method itself and is usually sub-classed to provide specialized behavior for 
the control. A method named "fireXxxx" can be invoked to cause an event 
notification that the lifecycle method xxxx has run on the control. This method can be 
overridden to provide specialization of event firing. By way of a non-limiting 
example, a control could suppress firing of an event by overriding it and doing 
nothing. When an event is raised, all controls that have registered to receive it will be 
given an opportunity to handle the event (e.g., through a call-back mechanism). 
There is no limit on the number of events that can be raised or caught. By way of a 
non-limiting example, a form control could raise an event when a user enters text in a 
text field of a GUI representation of the form. This event could be caught by a button 
on the same page as the form. The button could then un-dim itself based on a 
determination of whether a user entered a valid character sequence into the form. 
[0043] Controls can be dynamically added to the tree at any stage of the 

lifecycle up until a pre-render stage. When controls are added to an existing tree 
dynamically, these new controls can participate in the full lifecycle. In one 
embodiment, a lifecycle catch-up process can drive the new controls through the 
lifecycle until they catch-up to the current stage. All lifecycle stages before the 
rendering stage can raise events. In one embodiment, a container can implement the 
lifecycle stages illustrated in Table 3. 



| LIFECYCLE STAGE | DESCRIPTION j| 
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Init 


Allows a control to perform initialization. 


Load State 


Load previously saved state from the request. This state 
represents the GUI state of the page. 


Create Child Controls 


Stage used to create child controls. 


Load 


Obtain external resources necessary for processing the 
request. If the request is a postback, at this point the 
controls' states match their states in the client's view, 
i.e., saved state has been restored and postback data has 
been used to update controls with new values. 


Raise Events 


This is a two phase stage where controls first indicate 
they want to raise events and . then all controls who 
indicated this are allowed to raise events. 


Pre-render 


This is the final stage before the rendering stages. At this 
point the tree should be stable and all events processed. 


Save State 


This stage is the first stage in rendering. All controls that 
want to save their states are given the opportunity to do 
so. Any changes to controls after this point cannot affect 
the saved state. This is the page specific GUI state. 
Application level state is managed at a different level. 


Render 


This is the stage where controls create their GUI 
representations and control how their children are 
rendered. i 


Unload 


This stage allows the control to free resources obtained in 
Load. 


Dispose 


Any final cleanup can be done. 



Table 3: Lifecycle Stages in an Embodiment 



[0044] Figure 4 is diagram of container processing in accordance to one 

embodiment. Although this diagram depicts objects/processes as functionally 
separate, such depiction is merely for illustrative purposes. It will be apparent to 
those skilled in the art that the objects/processes portrayed in this figure can be 
arbitrarily combined or divided into separate software, firmware or hardware 
components. Furthermore, it will also be apparent to those skilled in the art that such 
objects/processes, regardless of how they are combined or divided, can execute on the 
same computing device or can be distributed among different computing devices 
connected by one or more networks. 

[0045] A request 410 can be mapped to a control tree factory 402 by container 

400. In one embodiment, the container use "wire-up" service 404 in the factory 
which will cause the factory to return the root of a control tree. In one embodiment, 
the generation of the control tree is based in part on the request. The control tree (not 
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shown) produced by control tree factory can be a page level object or can become a 
sub-tree of a larger control tree. The control tree factory is independent of container 
400 and can be accessed from multiple containers. In one embodiment, the control 
tree factory can make modifications to the tree such as replacing the default rendering 
or state methods for a control, including for the page itself. In one embodiment, the 
container can associate a Context object 408 with the control tree root. A base 
Context class can provide generic services to controls in a control tree and can be 
protocol independent. Generally speaking, a container can be associated with both a 
specific protocol and application framework. However, the container can also 
provide a subclass of Context to expose protocol and application- specific objects and 
services. 

[0046] Figure 5 is diagram of a control tree factory having a JSP page 

description implementation in accordance to an embodiment. Although this diagram 
depicts objects/processes as functionally separate, such depiction is merely for 
illustrative purposes. It will be apparent to those skilled in the art that the 
objects/processes portrayed in this figure can be arbitrarily combined or divided into 
separate software, firmware or hardware components. Furthermore, it will also be 
apparent to those skilled in the art that such objects/processes, regardless of how they 
are combined or divided, can execute on the same computing device or can be 
distributed among different computing devices connected by one or more networks. 
[0047] In one embodiment, the framework can support JSP as a page 

description language. The control tree produced by such an implementation can allow 
for full use of JSP features such as tag extensions, scriptlets and expressions. By way 
of a non- limiting example, a servlet mapped to the extension "jsp" can handle all JSP 
pages 502 mixing JSP and controls and can act as a container. The servlet can 
provide a request 516 to factory 500, which will generate a control tree. The factory 
can use a JSP parser variant 504 to create a metadata representation of a control tree 
508. The parser variant captures the hierarchy of controls and for each control it 
recognizes, it can also capture information about the properties, events, and model 
binding that have values set in the page description. The parser variant can also 
capture template text in the JSP page and create metadata representing the template 
text as literal controls. By way of a non-limiting example, tag library extensions can 
represent controls in the JSP page. A standard JSP compiler 506 can also process the 
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JSP page and produce a JSP page implementation class 510 that can be used to 
render JSP in concert with the control tree. 

[0048] A class 514 is created to process the metadata. The class provides a 

service 512 that can be used to instantiate a control tree on behalf of a container. If 
the JSP page contains JSP-specific features, the service can make use of an inner class 
that implements a Renderer interface (not shown). The Renderer interface can act as 
a proxy for rendering of the control tree. In one embodiment, this proxy defers to a 
JspServiceQ method found in the JSP page implementation class. The Renderer 
interface treats the page implementation class as a servlet and drives it through the 
lifecycle, providing it a servlet context and other things needed. Tag extensions can 
be mapped into the control tree during the render lifecycle. The variant parser can 
create literal controls in the control tree for instances of template data found in the 
JSP page. In one embodiment, if a JSP page contains only controls and template data, 
the JspServiceQ method does not to be invoked. 

[0049] Figure 6 is diagram of a control tree factory having a metadata page 

description implementation accordance to an embodiment. Although this diagram 
depicts objects/processes as functionally separate, such depiction is merely for 
illustrative purposes. It will be apparent to those skilled in the art that the 
objects/processes portrayed in this figure can be arbitrarily combined or divided into 
separate software, firmware or hardware components. Furthermore, it will also be 
apparent to those skilled in the art that such objects/processes, regardless of how they 
are combined or divided, can execute on the same computing device or can be 
distributed among different computing devices connected by one or more networks. 
[0050] Referring to Fig. 6, a parser is not relied upon to generate metadata 

describing a control tree. Instead, a metadata representation 606 is assumed to be 
available as a resource 602 to the factory 600. In one embodiment, the metadata 
representation can be an XML document or Java .class file defined by a schema. The 
factory has an internal wire-up generator 606 that can generate a control tree wireup 
class 616 based on the metadata. In this scheme, the rendering can be performed by a 
Renderer object (not shown) that can defer to a JspServiceQ method available in the 
JSP page implementation 618, depending on the metadata. In one embodiment, the 
JSP page implementation is produced by a standard JSP compiler 608. 
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[0051] Figure 7 is diagram of a control tree factory having a pure JSP page 

description implementation accordance to an embodiment. Although this diagram 
depicts objects/processes as functionally separate, such depiction is merely for 
illustrative purposes. It will be apparent to those skilled in the art that the 
objects/processes portrayed in this figure can be arbitrarily combined or divided into 
separate software, firmware or hardware components. Furthermore, it will also be 
apparent to those skilled in the art that such objects/processes, regardless of how they 
are combined or divided, can execute on the same computing device or can be 
distributed among different computing devices connected by one or more networks. 
[0052] In one embodiment, JSP container 700 drives the control tree 

instantiation process with help from a tag library extension that acts as a container of 
state set on tag attributes that can be pushed into control instances that the tags create. 
In one embodiment, this process can be demarcated in a page description file 702 with 
a pair of tags 704 and 712. One or more tags 706 can locate the metadata description 
of the control tree and create the control tree. Other tag(s) 708 can create a context 
for the control tree and drive it through its lifecycle 710 to the render stage. The 
container then allows its body content to render the page. Then, tag 712 can drive the 
final portions of the lifecycle. 

[0053] JSP input can also be supported. One embodiment can utilize a 

backing file in addition to the JSP file. The backing file can be a Java class that lives 
beside the JSP file and contains two types of customizations: 1) overloaded method 
and event handling logic; and 2) declarations for all controls inside the control tree 
that have an identification property set. Code can be written in overloaded methods 
such that an event handler has access to these controls. The JSP page extends a 
Backing class, which gives the wire-up method the ability to use the JSP 
implementation class as the root of the control tree. The wire-up method can also 
insure that the declared controls are initialized and that event handlers are wired up. 
In one embodiment, the variant JSP parser may produce the backing file within the 
code generated to wire up the tree. The wire up can initialize variables in the backing 
file and wire-up handlers. 

[0054] In yet another embodiment, all input can be derived from a JSP file. 

Code to handle events can be declared (e.g., "<%! . . . %>" ) directly in the JSP file as 
a method. The wire-up process would insure that the proper method would be called. 
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The same could be done for the control variable declarations. In many cases, these 
declarations would not be written and a Model object would act as an event handler. 
Thus, one can override methods on control and handle events in this way. 
[0055] Figure 8 is a diagram of a system in accordance to one embodiment. 

Although this diagram depicts objects/processes as functionally separate, such 
depiction is merely for illustrative purposes. It will be apparent to those skilled in the 
art that the objects/processes portrayed in this figure can be arbitrarily combined or 
divided into separate software, firmware or hardware components. Furthermore, it 
will also be apparent to those skilled in the art that such objects/processes, regardless 
of how they are combined or divided, can execute on the same computing device or 
can be distributed among different computing devices connected by one or more 
networks. 

[0056] Referring to Fig. 8, a control container 800 interacts with a client 810 

through a request and response protocol. The control container can accept requests 
from the client and provides responses thereto so that the client may refresh its GUI 
based on any processing inherent in the request. The control container can map a 
request to a control factory 808 which it will use to generate a control tree 
representation of the client GUI (not shown). Controls in the control tree can make 
use of a persistence interface that acts as a front-end to an interchangeable persistence 
driver 806. The persistence interface hides persistence implementation details from 
controls and allows for a flexible architecture where different persistence providers 
can be "plugged in" as needed. The control container can use an interchangeable 
lifecycle driver 804 to drive the control tree through a sequence of states so that the 
request can be processed. As with the interchangeable persistence driver, an interface 
is provided to isolate lifecycle driver implementation details from the control 
container. This allows for different lifecycle implementations to be interchanged as 
needed. One or more portlet containers 802 are provided to support portlet execution 
for those controls in the control tree that have associated portlet processes/servlets. 
[0057] Controls have the ability to persist state across HTTP (Hypertext 

Transfer Protocol) requests. A state management API can be provided to give each 
control in the tree the ability to persist itself before rendering an HTTP response. 
When an HTTP submit to the same page is received, this saved state can be used to 
re-hydrate or restore the control tree from its persisted state. Thus, the same state can 
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be maintained across different instances of the same control tree with minimal effort 
to the control author. Controls can be persisted using a state management persistence 
mechanism. 

[0058] The Context object can provide access to an interface providing an 

ADL (Abstract Data Layer). The ADL can provide a named binding to objects within 
a specific scope support for object activation and creation, caching, named access, etc. 
The framework can define a binding language that can be used to bind properties on 
controls to properties on objects. 

[0059] In one embodiment, state management can be implemented behind a 

pair of interfaces: ClientStateWriter and Client StateReader. The ClientStateWriter 
provides an interface that a control can use to write any primitive type or object into 
state management. By way of a non-limiting example, the following methods can be 
exposed: 

public void writeByte (byte b) ; 
public void writeShort (short s) ; 
public void writeString (String s) ; 
public void writeObj ect (Ob j ect o) ; 

[0060] At a particular stage in the control tree lifecycle, the control has the 

opportunity to save its state. In one embodiment, when a control calls a saveState(...) 
method, the control receives a ControlStateWriter object into which it can write its 
state. A control's contract with state management is that on the page's next submit, 
the control can re-read this state using the corresponding loadState(...) lifecycle 
method. A control can read the state in the same order in which the state was written. 
By way of a non-limiting example, state can be read by using methods defined on the 
ControlStateReader interface such as: 

public byte readByteO; 

public short readShort ( ) ; 

public String readString ( ) ; 

public Object readObj ect ( ) ; 

[0061] A control is aware only that it is receiving an interface against which to 

save any of its state. How the state is actually written and where it is stored are left as 
implementation details to the implementer of the state management. One approach to 
state management may be to write the state into a web page and have the state 
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submitted whenever a form from the page is submitted. This approach suffers from 
problems when the amount of state that is written to the browser is large, though it 
may keep the server from having to track large and expensive user session objects. 
The flexibility of this embodiment is that a web application and even a page can be 
configured to use a particular state management policy for state that a control tree has 
written into a ControlState Writer. The resulting state could be stored in the client, as 
mentioned, the database, a cache system, or even the user session. In one 
embodiment, state can be written to a page as a hidden field found in a form. 
[0062] In one embodiment, a state management implementation consists of a 

ControlStateWriter that writes to a byte array that is Base64 encoded and written to 
the browser in an input tag within a form tag. When the form is submitted, the state 
string is contained in the request data and is used to create a ControlStateReader that 
contains the data for each control. ControlStateReaders can also be chained such that 
the container can find a ControlStateReader for a particular control instance from any 
number of locations that may be in a state reader chain. A reader chain is specified 
with a list of implementations in an external XML file that is parsed at runtime. 
[0063] The organization of controls in a tree can also be persisted. In one 

embodiment, it is assumed that some language (e.g., JSP, XML, etc.) can be used to 
describe the control tree and that control tree factory can process this language and 
return a representation of the tree. In one embodiment, the language can describe 
metadata about the control tree, the hierarchical relationship between controls, 
property/value pairs for controls in the tree, and event handling. In one embodiment, 
the language can be manipulated as a stream by the framework. A so-called 
streaming control tree can plug into the framework by implementing a control tree 
factory. 

[0064] In one embodiment, a streaming control tree factory creates a control 

tree from an XML Stream. By way of a non-limiting example, the XML stream may 
be obtained from multiple sources including the file system, a database, a dynamically 
constructed Document Object Model (DOM) Tree, etc. In one embodiment, a 
streaming control tree factory first parses an XML document representation of a 
control tree into a DOM Tree. The XML document can conform to one or more 
known schemas which define how a control tree is described. The DOM tree is then 
processed to create a representation of the control tree. When the streaming control 
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tree factory is asked for an instance of the control tree, the factory will create a new 
instance of the control tree from the representation. 

[0065] In one embodiment, after an initial control tree is created, Java 

Serialization can be used to obtain a serialized (or streamed) view of the control tree. 
When an instance of the streaming control tree is requested from a control tree 
factory, the serialized view is deserialized. In another embodiment, Java™ code 
generation can be used to create a class that will create the control tree. In this 
embodiment, Java™ code is that knows how to create and initialize the control tree is 
generated. When a streaming control tree is requested from the factory, the compiled 
version of Java™ code is executed to obtain the control tree. 

[0066] In order to increase the performance of controls that use long-running 

resources such as EJBs (Enterprise Java Beans), database accesses or external site 
content, portions of the control lifecycle can be modified to support running subtree 
lifecycles in parallel. By way of a non-limiting example, assume there are two 
controls, A and B, each which rely on using a long-running resource in their 
lifecycles. Standard serial lifecycle traversal over these controls will result in total 
run time greater than the sum of the run times of the long-running resources. 
However, if these two controls could be run in separate threads, it is likely that the 
overall runtime will be less than in the serial case. 

[0067] In one embodiment, two variations of multithreading are enabled for 

controls: preRender multithreading and render multithreading. PreRender 
multithreading is the simplest of these, while render multithreading is probably the 
more useful for the most common performance needs (e.g., where external site 
content is included into the final control tree output). 

[0068] In one embodiment, a multithreaded foundation is shared between the 

two multithreading variations. This foundation includes a ControlTreeWalkerPool 
class. This class is used to spawn off ControlTreeWalker invocations to process each 
thread of processing control. Additionally, this class can perform accounting and 
synchronization of the spawned workers. When a new worker is created and 
dispatched, a count can be incremented of the workers still performing tasks. At the 
completion of a task, a worker can decrement the count. The main calling thread can 
then use the ControlTreeWalkerPool to wait until all workers have completed their 
tasks before continuing processing a Lifecycle run. 
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[0069] The ControlTreeWalkerPool can internally use instances of 

Walker Workers, specialized to the type of multithreading to be done. A factory can 
be used to instantiate a specific type of WalkerWorker, after which a set of thread 
context information is gathered, including the ContextClassLoader and Subject 
associated with the mainline thread. The assignment and execution of the tasks for a 
WalkerWorker is performed using the Weblogic kernel facilities for running 
ExecuteRequests on threads obtained from ExecuteThreadPools. In this case, the each 
WalkerWorker implements the ExecuteRequest interface, allowing it to be dispatched 
to a WLS ExecuteThread. 

[0070] Once a WalkerWorker has been dispatched to an ExecuteThread, it 

performs two additional steps before the actual control tree walk is performed. First, 
a ContextClassLoader is transferred to the ExecuteThread. Then, a 
WalkerWorkerPrivilegedAction class object, which implements a 
PrivilegedException Action, is created and invoked on the current thread using a 
Subject saved from the mainline thread. This privileged action is then used to perform 
a Security. run As () method so that the WalkerWorker task is performed with the same 
user security privileges as in the mainline thread. At this point, code specific to the 
type of WalkerWorker is executed via a default pattern, where concrete WalkerWorker 
classes implement the WalkerWorker method executeWalkerWorker. 
[0071] Multithreaded preRender is useful in cases where a control can 

perform the long-running portion of its processing without the need to immediately 
render its results into the response. This might include cases where EJB's are called 
or long-running computation is done, the results of which are then saved for use in the 
render lifecycle phase. The multithreaded preRender implementation is composed of 
two pieces: a class called LifecycleWorker, which extends WalkerWorker, and a 
modified version of the ControlTreeWalker's walkRecursiveQ method called 
walkRecursivePreRenderQ . 

[0072] In one embodiment, the LifecycleWorker class is actually a generic 

WalkerWorker that can perform a control sub-tree walk for any arbitrary lifecycle 
stage. It simply captures the control tree root and the lifecycle stage as arguments to 
its contructor, then uses a new ControlTreeWalker instance to perform a walk on the 
sub-tree root during the threaded execution. 
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[0073] In one embodiment, the walkRecursivePreRender method is a 

modified version of ControlTreeWalker.walkRecursive, adding the ability to look for 
controls that are marked as preRenderForkable and use the ControlTreeWalkerPool 
to dispatch workers for a subtree. Note that only the first subtree encountered depth- 
wise is dispatched in a multithreaded manner, meaning that if a sub-tree dispatched in 
a multithreaded manner also contains a control marked for preRender forking, the 
inner control will not be executed in an additional thread. However, as long as 
controls marked for multithreaded preRender aren't descendants of one another, they 
will be performed in tandem with each other and the main tree walk. At the end of 
the call to walkRecursivePreRender, the ControlTreeWalker pool is used to wait for 
the spawned WalkerWorkers to complete their processing before continuing on to the 
next lifecycle stage. 

[0074] Multithreaded render is useful in cases where a control's long-running 

processing requires that the control immediately render into the response. The most 
common case of this is using a RequestDispatcher to include content that either itself 
is long-running, or is from an external site. In this case, the implementation is 
actually composed of three components: a Contr olRender Queue , a class called 
RenderWorker that extends WalkerWorker, and a modified version of 
Control Tree Walker. walkRecursive called walkRecursiveRender. A 
ControlRenderQueue is used to collect UlControls marked for forkedRender during 
the pre-render phase, and to collect the render results of those UlControls after they 
are dispatched to ExecuteThreads. This collection marking phase works similarly to 
multithreaded preRender qualification, where only the first control depth-wise is 
collected into the render queue. 

[0075] During the render lifecycle walk, the render queue is processed before 

the main control tree is walked. This processing dispatches all of the queued controls 
to a RenderWorker class so that rendering can take place for each sub-tree in a 
separate ExecuteRequest. After the processing has been started, the mainline 
ControlTreeWalker uses the ControlTreeWalkerPool to wait until all worker 
processing has been completed. In order to allow control rendering to be performed 
on multiple threads, and to allow this rendering to occur before the mainline render, 
each RenderWorker creates a Buffer edJspContext which is set on the sub-tree it will 
render. Each Buffered! spContext creates Buffer edRequest and BufferedResponse 
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objects that are wrappers for the original HttpServletRequest and HttpServletResponse 
objects, respectively. 

[0076] BujferedRequest delegates to the underlying wrapped request, except 

for access to request attributes, via overrides of the getAttribute, setAttribute and 
getAttributeNames methods of ServletRequest. Additionally, BufferedRequest 
implements a method that can be used to transfer the sequence of setAttribute calls 
back to the original request after all buffered operations are completed. The 
BufferedRequest is necessary in the netuix framework because communication 
between various included portions of a portal, such as between the main .portal file 
and .portlet or .jsp files, is accomplished by setting context instances into request 
attributes before performing RequestDispatcher includes. 

[0077] BufferedResponse delegates to the underlying wrapped response, 

except for operations that affect the response Writer or OutputStream. Calls to 
get Writer or getOutputStream are instead diverted to instances based on an internal 
ByteArrayOutputStream that serves to buffer render output from a UlControl. After 
setting the BufferedJspContext onto a control subtree, the RenderWorker initiates a 
render walk on the control tree. Each control then uses either the BufferedJspContext 
and its underlying buffered request and response objects as normal, or simply uses the 
writer object obtained from the buffered response as normal. The usage of these 
buffered request and response objects are completely transparent to the rendering 
controls, and there is no special coding or handling that is required to use the buffered 
versions. However, the render code should be thread-safe. 

[0078] Once all RenderWorker processing is complete, the mainline render 

operation begins. When the ControlTreeWalker worker encounters a control that has 
been previously rendered by a WalkerWorker, instead of performing the regular 
render visit on that control, it uses the ControlRenderQueue to obtain the render result 
for the control, and writes that data into the result. 

[0079] In one embodiment, look and feel ("L&F") is inherent in an 

application's GUI. The elements of a GUI that allow a user to functionally interact 
with it comprise the "feel" of L&F. By way of a non-limiting example, these might 
be windows, menus, buttons, text fields, etc. The general appearance of these 
elements comprise the "look" of L&F. By way of a non-limiting example, a look can 
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consist of a button image, the color of a menu, the font in which text is displayed, etc. 
Thus, a given GUI "feel" may have more than one "look", and vice versa. 
[0080] In one embodiment, L&F includes three components: a LookAndFeel 

control, one or more skins, and one or more skeletons. The LookAndFeel control 
associates a skeleton with a skin (and other configuration attributes). Skins specify 
superficial information for a GUI element and provide a means for an GUI to embrace 
different "looks" while retaining the core functionality laid out by the skeleton (which 
provides the "feel"). A skeleton provides the general appearance and functioning of a 
GUI element. A skeleton is married to a skin at render time to perfect its "look". In 
one embodiment, a skeleton includes one or more JSP files. The JSPs that together 
constitute a given skeleton can be assembled in a directory, the name of which is used 
to identify the skeleton. References to the skeleton can be made by referencing the 
containing directory and that directory's path if it differs from a default path (e.g., 
"/framework/skeletons"). Furthermore, a default skeleton can be provided (e.g., 
named "default") and located in a default skeleton path. In the absence of skeleton 
settings to the contrary, the default skeleton in the default location can be assumed by 
the framework. 

[0081] In one embodiment, a skeleton can be used to render HTML content. 

In another embodiment, skeletons can be used to render anything that can be rendered 
by a JSP. In yet another embodiment, a skeleton can render any of the several forms 
of XML, either standard or custom (e.g., XHTML, custom XML consumed by Flash 
MX by Macromedia, etc.). In one embodiment, a skeleton can include a set of JSP 
files, each of which can be associated with a particular control (sub-classed from 
PresentationControl) in a control tree. 

[0082] The PresentationControl superclass provides default rendering using a 

skeleton in the absence of more explicit rendering. PresentationControl is a 
superclass for most framework controls, including (but not limited to) the following: 
Desktop, Shell Head, Body, Header, Footer, Book, SingleLevelMenu, Page, Layout, 
Placeholder, Window, Titlebar, and ToggleButton. In one embodiment, for each 
PresentationControl there is at least one skeleton JSP defined. Situations may arise 
where a skeleton JSP provided by the chosen skeleton does not meet the needs of a 
particular instance of a PresentationControl In this case, the skeleton JSP can be 
overridden with content from a universal resource identifier ("URI"). 
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[0083] In one embodiment, a skeleton JSP f s structure is oriented toward 

control rendering. Like a control, there are both begin and end render states. In the 
JSP these phases are represented as "beginRender" and "endRender" tags from a JSP 
render tag library. In general, the contents of these tags are rendered in turn with a 
control's children rendered in between. However, much finer-grained control can be 
achieved if desired. Specific children can be retrieved and rendered in explicit 
locations in order to provide maximum structural layout potential. 
[0084] Figure 9 is a sample skeleton JavaServer Page in accordance to an 

embodiment. In one embodiment, the skeleton can handle the skin portion of the 
L&F by either hard-coding the appropriate look, or even by providing and using 
another mechanism of its own. By way of a non- limiting example and with reference 
to Fig. 9, the "render" taglib is responsible for multiple functions. The "beginRender" 
and "endRender" sections delimit which code is rendered before child rendering 
(beginRender) and which code is rendered after child rendering (endRender). Child 
rendering occurs between the two unless a child is rendered explicitly with the 
renderChild tag. Here, the renderChild tag is used to render a titlebar child. The 
titlebar can be retrieved as a PresentationContext, which is a read-only facade over the 
actual control being rendered. In one embodiment, a PresentationContext exists for 
each child in the current context, and can be accessed as illustrated in the example 
JSP. 

[0085] In one embodiment, skins provide a way to alter the overall look of 

GUI without modifying it's fundamental functionality. The definition of a skin can 
depend on how the skeleton or skeletons it expects to be used with are defined. By 
way of a non-limiting example, if a skeleton is defined to use a particular cascading 
style sheet (CSS) class, then the skin needs to define a corresponding rule for that 
class. Skins can be identified by the directory in which they live. References to the 
skin can be made by referencing the containing directory and that directory's path if it 
differs from a default path (e.g., "/framework/skins"). Furthermore, a default skin can 
be provided named "default" and located in the default skin path. In the absence of 
skin settings to the contrary, the default skin in the default location is assumed by the 
rendering system. 

[0086] A skin can be described by a properties file (e.g., a file named 

"skin.properties") located in the root level of it's containing directory. The properties 
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file can associate the skin with resources. The property images.path can be used to 
specify a location where skin-related images can be found. Subdirectories of this 
directory can be used to store alternate image sets for use by themes. In one 
embodiment, this property is optional and defaults to the value "images". For 
example, a properties file might include the following definition: 

images . path : images 

[0087] A link entries section of the properties file can be used to configure 

link entries, such as CSS references. Such entries are generally HTML-oriented, but 
could be used by an alternate rendering scheme (e.g. XML) in a way parallel to that 
described herein. Property entries for this section essentially encapsulate an HTML 
"link" tag. In one embodiment, this can be accomplished as follows: 

(1) All entries for this section begin with the property prefix "link" to 
scope them as describing link tags 

(2) A short name is used to group properties related to a single tag name 

(3) Together, (1) and (2) define a link tag to be generated 

(4) Finally, the base property prefix formed by the union of (1) and (2) is 
used to define attributes to be set for the given link tag by appending a value 
for any valid HTML link tag attribute (e.g., charset, href, hreflang, type, rel, 
media, etc.) 

(5) The union of (1) - (4) yields a complete property name usable in this 
section; as long as at least one attribute is specified with a value in a given link 
group 

[0088] An "index" link attribute can be included. This attribute is not 

rendered in the HTML output, but is instead used to determine the order of the output 
with respect to link tags representing other property groups. In one embodiment, the 
index attribute can be any integer value. Rendering of indexed property groups will 
occur in ascending order, with any remaining, un-indexed groups being rendered last 
in an arbitrary order relative to one another. This attribute is optional. 
[0089] For example, these properties: 
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1 ink . document . hre f : 
1 ink . document . re 1 : 
link . document . media : 
link . document . index : 



ess /document .ess 

stylesheet 

screen 

2 



1 ink . input . hre f : 
1 ink . input . re 1 : 
link. input .media : 
link . input . index : 



ess/ input . ess 

stylesheet 

screen 

1 



[0090] 



. . .can generate the following HTML: 



<link href =" {qualified skin path} /ess/input . ess " 
rel= "stylesheet" media= M screen" / > 

<link href =" {qualified skin path} /ess/document . ess 
rel= " stylesheet " media= " screen" / > 



ii 



[0091] 



In one embodiment, script entries can be placed in a "script entries' 



section. This section can be used to configure script entries, such as JavaScript 
references. Property entries for this section essentially encapsulate an HTML script. 
By way of a non-limiting example, this can be accomplished as follows: 

(1) Entries for this section can begin with the property prefix "script" to 
scope them as describing script tags. 

(2) A short name can be used to group properties related to a single tag 
name. 

(3) Together, (1) and (2) define a script tag to be generated. 

(4) Finally, the base property prefix formed by the union of (1) and (2) can 
be used to define attributes to be set for the given script tag by appending a 
value for any valid HTML script tag attribute (e.g., carset, type, sre, defer, 
etc.). 

(5) The union of (1) - (4) yields a complete property name usable in this 
section; as long as at least one attribute is specified with a value in a given 
script group 

[0092] An "index" script attribute can be included. This attribute is not 

rendered in the HTML output, but is instead used to determine the order of the output 
with respect to script tags representing other property groups. The index value can be 
any integer value. Rendering of indexed property groups will occur in ascending 
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order, with any remaining, unindexed groups being rendered last in an arbitrary order 
relative to one another. This attribute is optional. 

[0093] For example, these properties: 

script . skin . src : js/skin.js 

script . skin. type : text/ javascript 

script . skin . index : 2 

script . util . src : js/util.js 

script .util . type : text/ j avascript 

script . util . index : 1 

[0094] ...can generate this HTML: 

<script src= " {qualified skin path} / j s/util . j s " 

type= " text/ j avascript 11 ></ script> 
<script src= " {qualified skin path} / j s/skin . j s " 

type=" text/ j avascript 11 ></ script > 

Script hrefs can be defined relative to the "skin.properties" file. 

[0095] In one embodiment, the properties document, body, onload and 

document. body. onunload allow a skin to associate a "body" tag's "onload" and 
"onunload" with event handlers. Doing so will cause the value of either property to 
be inserted into the beginning of the appropriate event handler's command list before 
rendering. The end result is the evaluation of said property value after the document 
has been completely loaded, allowing skin scripts to apply themselves to the 
document. Typically, the values of these properties are script function calls defined in 
one of the script declarations from the previous section. For example, this property: 

document . body . onload : addSkinEventHandlers ( ) 
...will generate this HTML: 

<body onload= "addSkinEventHandlers () ; " > 

[0096] If a skin was written to be used specifically with a particular skeleton 

implementation, the properties default.skeleton.id and default.skeleton.path can be set 
to specify that skeleton. In the absence of skeleton or skeletonPath attributes of the 
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L&F control the values of these properties is used instead of the catch-all default 
skeleton and skeletonPath. The path property can be defined relative to the webapp. 
[0097] Metadata can be predefined by setting the property enable.meta.info. 

A common use for this data is as a convenience for testing or debugging. For 
example, adding information about the look and feel in use can aid in test 
development in that the tests can identify the document style being handled and can 
adjust it's testing methodologies or reporting as appropriate. In one embodiment, this 
data manifests in HTML as a series of <meta/> tags located in the document head. 
Absence of this property or any value other than "true" will yield a false setting, 
which will mute the output of such meta info. 

[0098] The resources provided by the skin define what it is, though it's the 

skeleton and the skin.properties file that bring form to those resources, making them 
tangible. A skin can consist of any number of resources, and of any type that the 
target skeleton(s) can take advantage of. The following is a list of several of the most 
common types, and some notes about their manifestation as elements of a skin. 
[0099] In one embodiment, a web application can have an images directory 

associated with it via the Look and Feel, whether or not the images property was 
specified in the skin.properties file. Of course, if the skeleton never references any 
images, then no images are used. The images directory can also be set to be equal to 
the skin directory itself, which is done by setting the skin.properties property 
images.path to the empty string. 

[0100] The following set of images are well-known and, while not strictly 

required, are typically provided by most skins (since most skeletons make use of 
them). Additional images can be required depending on the requirements of the target 
skeleton and whether the skin itself defines any of its own images, perhaps via CSS or 
JavaScript. 

titlebar-button-conf ig . gif 
titlebar-button-conf ig-exit . gif 
t it lebar -but ton -delete . gif 
titlebar-button-edit .gif 
tit lebar -but ton -edit -exit . gif 
titlebar-button-help . gif 
titlebar-button-help-exit . gif 
titlebar-button-maximize . gif 
titlebar-button-unmaximize .gif 
titlebar-button-minimize . gif 
titlebar-button-unminimize .gif 
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[0101] Another component of modern Web sites is the Cascading Style Sheet. 

Skins are able to strongly leverage their decoupling from skeletons by putting CSS to 
work. While not required, CSS can be the meat and potatoes of making a skin work. 
Of course, they won't work gracefully just because the skin wants them to — the skin's 
target skeleton(s) will need to provide the appropriate hooks (typically in the form of 
id and class declarations) for them to be maximally effective. 

[0102] Note, too, that some skeletons allow control-overridden CSS styles and 

classes via the control declaration in a web application source file. Either situation 
can cause rendering anomolies (which is usually the purpose of the overrides) that 
affect the Look and Feel's appearance. Look for this if incorrect rendering behavior 
seems to appear in the web application. 

[0103] Scripts can be a powerful ally for client-side dynamic behaviors. 

Typically manifesting as JavaScript or another ECMAScript-compliant language, 
client-side scripting can be bootstrapped from the web application's skin. Great 
amounts of additional interactivity can be added, with or without the help of the 
underlying skeleton code. For instance, using the skin.properties property 
document, body. onload and a script declaration one can initialize an entire document 
to suit a particular purpose or purposes. Suppose it was desired that all well-defined 
buttons found in window titlebars had a simple rollover effect achieved by swapping 
images during mouse overs. The following example code makes that simple, and it 
can all be specified from the skin itself. 

[0104] For the example, assume that the standard set of images exist in the 

skin, along with a new version of each named with the indicator "-active" right before 
the image file extension, as the next example illustrates: 

titlebar-button-conf ig . gif 

t itlebar-but ton -config- active .gif 

[0105] Themes can be defined and implemented across skeletons and skins to 

provide variations of either in explicitly defined contexts. Explicit portions of a GUI 
can take direct control over the L&F of a rendered region and work within or step 
outside of the L&F framework described herein; this is accomplished by overriding 
skeleton infrastructure for particular elements (controls). A theme is a construct that 



Attorney Docket No.: BEAS-01401 US0 SRM/DJB 
djb/beas/1401US0 application.doc 



Express Mail No.: EV327622015US 



30 



allows subgroups of a portal instance to use different virtual look and feels than the 
main rendering area. Themes can be useful for creating specialized areas of the portal 
that would otherwise complicate the baseline look and feel development 
unnecessarily. 

[0106] For a skin to be useful to a given skeleton (since skins are typically 

written for particular skeletons) in the context of a particular theme, the skin can 
support the same set of themes as the skeleton it naturally targets. In one 
embodiment, given the name of a theme, the LookAndFeel control searches for theme 
skeleton components in the directory derived by combining the base directory of the 
skeleton and the name of the theme. Skin theme image resolution works the same 
way, only using the configured images directory for the skin as the base location. 
[0107] In the skeleton case, themes manifest as sets of skeleton JSPs in their 

theme subdirectory as described above. The sets can be complete sets or subsets of 
the base JSP set for the skeleton. In the case of subsets, no upward resolution is 
performed if a theme's skeleton JSP is missing - this is an error condition. Any JSP 
in the theme set is simply a variation on the base skeleton and is used instead of the 
base skeleton JSP when the theme's scope is in effect. 

[0108] A Theme control manifests as a wrapper around other controls and 

entities. By applying a theme in this way, the theme's children are rendered with the 
skeleton and skins resources defined by the enveloping theme. The following 
attributes are particularly noteworthy elements of theme control: "name", 
6 'using Alt Skeleton", and "usingAltlmages". The "name" attribute is already well 
known - it defines the unique id as well as the skeleton and skin images 
subdirectories used when resolving a theme context. 

[0109] The "usingAltSkeleton" attribute is a boolean switch; a value of "false" 

indicates that the Look and Feel should not try to use skeleton JSPs from a 
subdirectory of the base skeleton directory - it should instead use the default skeleton 
JSPs. A value of "false" can be useful when only the skin side of the theme is of 
interest to the region of code being themed. The default value is "true". 
[0110] The "usingAltlmages" attribute is a boolean switch as well; a value of 

"false" indicates that image resources should not be pulled from the theme-defined 
subdirectory of the skin images directory, but should instead be pulled from the 
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normal images area. A value of "false" can be useful when only the skeleton side of 
the theme is of interest to the region being themed. The default value is again "true". 

Example: 

<netuix : theme name="MyTheme" usingAltSkeleton=" false" > 
<netuix : window ...> 

</netuix : window> 
</netuix : theme> 

In this simple case, the enveloped window control instance would be rendered with 
the skeleton and skin resources identified by the theme named "MyTheme". 
[0111] The crux of the concepts, implementations, and controls discussed so 

far is the LookAndFeel control. The LookAndFeel control has the following attributes 
in one embodiment: 

• skeleton 

• skeletonPath 

• skin 

• skinPath 

• default Windowlcon 

• defaultWindowIconPath 

[0112] In one embodiment, a user can customize (or personalize) a web 

application to suit their needs. A template is a definition of a web application and can 
reside in a library. Changes made to a template can be propagated to portlet 
instances, at the discretion of the administrator. Streaming control trees allow for 
personalized representations of requests. For example, a page can contain only 
portlets (controls trees) that the user has selected or that entitlement rules have 
selected for the user. Each user may select different sets of portlets. A streaming 
control tree factory can map each user into an individual control stream and then 
construct a control tree from it. The streaming control tree factory hides all the details 
about how the control tree is generated and how personalization occurs. The control 
tree representation may be cached and may be regenerated if the stream changes. For 
example, if a user selects a different set of portlets to be visible. 

[0113] In one embodiment, a user's attributes (e.g., name, age, position, etc.) 

and/or group membership can be used to automatically choose a L&F. By way of a 
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non-limiting example, when a user first visits a portal, the user is considered an 
anonymous visitor and thus will see a default L&F for the portal. Once a user logs 
into the portal, a L&F can be automatically applied to the portal based on the user's 
characteristics or other information (e.g., time of day, external data, etc.). 
[0114] One embodiment may be implemented using a conventional general 

purpose or a specialized digital computer or microprocessor(s) programmed according 
to the teachings of the present disclosure, as will be apparent to those skilled in the 
computer art. Appropriate software coding can readily be prepared by skilled 
programmers based on the teachings of the present disclosure, as will be apparent to 
those skilled in the software art. The invention may also be implemented by the 
preparation of integrated circuits or by interconnecting an appropriate network of 
conventional component circuits, as will be readily apparent to those skilled in the art. 
[0115] One embodiment includes a computer program product which is a 

storage medium (media) having instructions stored thereon/in which can be used to 
program a computer to perform any of the features presented herein. The storage 
medium can include, but is not limited to, any type of disk including floppy disks, 
optical discs, DVD, CD-ROMs, microdrive, and magneto-optical disks, ROMs, 
RAMs, EPROMs, EEPROMs, DRAMs, VRAMs, flash memory devices, magnetic or 
optical cards, nanosystems (including molecular memory ICs), or any type of media 
or device suitable for storing instructions and/or data. 

[0116] Stored on any one of the computer readable medium (media), the 

present invention includes software for controlling both the hardware of the general 
purpose/specialized computer or microprocessor, and for enabling the computer or 
microprocessor to interact with a human user or other mechanism utilizing the results 
of the present invention. Such software may include, but is not limited to, device 
drivers, operating systems, execution environments/containers, and user applications. 
[0117] The foregoing description of the preferred embodiments of the present 

invention has been provided for the purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the precise forms disclosed. 
Many modifications and variations is apparent to the practitioner skilled in the art. 
Embodiments were chosen and described in order to best describe the principles of 
the invention and its practical application, thereby enabling others skilled in the art to 
understand the invention, the various embodiments and with various modifications 
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that are suited to the particular use contemplated. It is intended that the scope of the 
invention be defined by the following claims and their equivalents. 
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